In the case of unbounded distributions of the shell thickness, we can still define an age scale of ] can be approximated by a constant, Eq. 4 still gives the detection probability. In order to identify the age scale of the oldest emitted signal, we consider the probability distribution of the time of emission of the detectable signals (that is, those signals that have outer radii smaller than
where we have set kly and 10 sd  kly, which corresponds to an age scale of the oldest signal of about 100'000 years.
Models for the emitter distribution function
In the main text, we have considered a model of the emitter distribution function with cylindrical symmetry [
where the parameters m , s r , and s z have been chosen so to simulate two models for the galactic habitable zone (GHZ) in the Milky Way: one in which the GHZ follows the distribution of stars in the galactic thin disk, and the other in which the GHZ is an annular region in the thin disk located at about 22 kly from the galactic center. Here, we show some additional results obtained by varying the radius of the annulus so to analyze the effect on the probability 
